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Synthetic peptides of human papillomavirus type 18 E6 
harboring HLA-A2.1 motif can induce peptide-specific 
cytotoxic T-cells from peripheral blood mononuclear cells of 
healthy donors. 

Yoon H, Chung MK, Min SS, Lee HG, Yoo WD, Chung KT, Jung NP, 
Park SN. 

Virus/Oncology Research Unit, Korea Research Institute of Bioscience and 
Biotechnology, KIST, Yusong, Taejon, South Korea. 

To identify cytotoxic T-cell (CTL) epitopes against human papillomavirus 
Related Resources ^yP^ (HPV 18) E6 protein that might be useful for developing 

peptide-based vaccine against HPV 18 infection, 18 peptides which possibly 
contain CTL epitopes were selected on the basis of previously described 
human leukocyte antigen (HLA)-A2.1 -binding motif and chemically 
synthesized. In the binding assay of the synthetic peptides, 8 out of 18 
synthetic peptides enhanced the expression of HLA-A2. 1 molecules on T2 
cell surface, which implies that these peptides were able to bind the HLA 
molecules. Those peptides having good binding affinity to HLA-A2. 1 were 
tested for their ability to activate CTLs which were isolated from peripheral 
blood mononuclear cells (PBMCs) of healthy blood donors and to kill the 
target T2 cells pulsed with the same peptide. Five out of eight tested peptides 
activated CTLs and killed the target cells. 

PMID: 9660068 [PubMed - indexed for MEDLINE] 
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Identification in humans of HP V- 16 E6 and E7 protein 
epitopes recognized by cytolytic T lymphocytes in association 
with HLA-B18 and determination of the HLA-B18-specific 
binding motif. 

Bourgault Villada I, Beneton N, Bony C, Connan F, Monsonego J, 
Bianchi A, Saiag P, Levy JP, Guillet JG, Choppin J. 

Institut Cochin de Genetique Moleculaire, Laboratoire d'Immunologie des 
Pathologies Infectieuses et Tumorales, INSERM U445, Universite Rene 
Descartes, Hopital Cochin, Paris, France, bourgault@cochin.inserm.fr 

Human papilloma virus type 16 (HPV-16) is the HPV most frequently 
associated with cervical carcinoma in humans. For the prevention or 
treatment of cervical carcinoma, the E6 and E7 oncoproteins appear to be 
good targets for vaccine-induced cytotoxic T lymphocytes (CTL). 
Lipopeptide vaccination is an efficient way of stimulating cellular responses. 
However, to synthesize effective lipopeptides, it is necessary to define which 
epitopes are immunogenic. In this study we first determined that peptide 80 - 
88 of the E6 protein was recognized by CTL from a healthy donor in 
association with the HLA-B18 molecule. We then defined the HLA-B18 
anchoring peptide motif by testing the binding of various short peptides with 
the HLA-B 1 8 molecule and showed that it was related to the 
HLA-Al -specific peptide motif Furthermore, in analyzing the potential E7 
epitopes susceptible to associating with HLA-B18, we demonstrated that 
peptide E7 44 - 52 gave the strongest binding. It could also be recognized by 
CTL from peripheral blood mononuclear cells (PBMC) of the same healthy 
donor. Finally, with PBMC from a patient with a cervical intraepithelial 
neoplasia grade 3, we found CTL which recognized the E6 80 - 88 epitope. 
We have hence identified two peptides encoded by the E6 and E7 proteins 
which are presented by the HLA-B18 molecule and could be included in a 
vaccine against HPV- 16. 
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Human CTL epitopes encoded by human papillomavirus type 
16 E6 and E7 identified through in vivo and in vitro 
immunogenicity studies of HLA-A*0201-binding peptides. 

Ressing ME, Sette A, Brandt RM, Ruppert J, Wentworth PA, Hartman 
M, OseroffC, Grey HM, Melief CJ, Kast WM. 

Department of Immunohematology and Blood Bank, University Hospital 
Leiden, The Netherlands. 
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Human papillomavirus type 16 (HPV16) is strongly associated with cervical 
carcinogenesis. The HP VI 6 E6 and E7 oncoproteins are constitutively 
expressed in the majority of cervical tumor cells and are, therefore, attractive 
targets for CTL-mediated immunotherapy. In mice, the outgrowth of a lethal 
dose of HPV16-induced tumor cells has been prevented by vaccination with 
a CTL epitope encoded by HPV16 E7, indicating the feasibility of peptide 
immunization to obtain antitumor CTL responses. In the present study, the 
immunogenicity of 9 HL A- A* 0201 -binding peptides encoded by HPV16 E6 
and E7 was analyzed in vivo in HLA-A*0201Kb transgenic mice and in vitro 
in CTL cultures induced from PBMC of HLA-A*0201+ healthy donors. 
Four peptides with a good binding affinity were immunogenic in 
HLA-A*0201Kb transgenic mice, and three of them were also highly 
immunogenic in CTL induction experiments with PBMC of HLA-A*0201+ 
healthy donors. Human CTL clones specific for these three peptides were 
capable of lysing the HPV16 E7-containing HLA-A*0201+ cervical 
carcinoma cell line CaSki. These E7-derived peptides (1 1-20, 
YMLDLQPETT; 82-90, LLMGTLGIV; 86-93, TLGIVCPI), therefore, are 
likely to represent naturally processed human CTL epitopes of HPV16. 
Additionally, these three HPV16-encoded peptides have the highest affinity 
of binding to the HLA-A*0201 molecule. In this study, peptides with a lower 
binding affinity were less immunogenic. Therefore, our data illustrate that the 
HLA-binding affinity of a peptide has a major impact on its immunogenicity. 
In conclusion, we have identified immunogenic peptides encoded by HPV16 
E6 and E7 that could be used in vaccines for the prevention and treatment of 
cervical carcinoma. 
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Bauer M, Wagner H, Lipford GB. 

Institute of Medical Microbiology, Immunology and Hygiene, Munich, 
Germany. 

Human papillomaviruses (HPV) have been implicated in the etiology of 
cervical malignancies and a high percentage of cervical carcinoma cells 
express HPV- 16 E6 and E7 oncoproteins. These proteins are attractive 
targets for cytolytic T lymphocyte (CTL) mediated immunotherapy. We 
screened peptides derived from the HPV- 16 E7 protein for binding to 
HLA-A2 and tested their potential to induce specific CTL responses in 
chimeric HLA-A2/H2-Kb transgenic mice. From eight potential binding 
peptides four displayed binding and were tested for immunogenicity. CTL 
activity was tested using target cells pulsed with peptide or expressing E7 
protein. While there was no CTL induction observed with the peptides 7-15, 
66-74 and 82-90, CTL from mice immunized with 86-93 lysed targets 
presenting the peptide in the context of the HLA-A2/H2-Kb molecule or 
wild-type HLA-A2. In contrast, 86-93 induced CTL showed no cytolytic 
activity against cells expressing the protein E7 and vaccination with the E7 
protein did not lead to cytotoxicity against targets pulsed with the 86-93 
peptide. Therefore the peptide 86-93, which binds to HLA-A2, is able to 
induce CTL responses in context of HLA-A2, but the peptide appears not to 
be processed or presented by HPV type 16 infected cells. 
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Identification of H-2Kb binding and immunogenic peptides 
from human papilloma virus tumour antigens E6 and E7. 

Bauer S, Heeg K, Wagner H, Lipford GB. 

Institute for Medical Microbiology, Technical University of Munich, 
Germany. 

Peptides can be used to induce MHC class I restricted cytotoxic T cells 
(CTL) through in vivo immunization. This approach may enable the 
development of peptide vaccination schemes for immunization against viral 
infection in humans. Human papillomavirus (HPV) is one of a few viruses 
associated with human cancer and the development of an anti-cancer vaccine 
seems possible. As a model approach, we searched the E6 and E7 proteins of 
the human papillomavirus type 16 for possible murine MHC class I restricted 
peptide epitopes. We utilized the mouse H2-Kb peptide binding motif which 
consists of phenylalanine or tyrosine at position five and leucine at the 
carboxy-terminus with the modification that leucine could be replaced by 
other aliphatic but non-aromatic amino acids. Four peptide sequences fi'om 
E6 and two fi-om E7 were selected. These peptides were tested for their 
ability to bind and stabilize Kb and for their immunogenicity in vivo. It was 
shown that one peptide fi-om E6, E6. 1 (50-57), bound Kb, but was not able 
to prime mice in vivo. In contrast, the two selected E7 peptides E7. 1 (21-28) 
and E7.2 (48-55) bound Kb and were immunogenic in vivo. The peptide 
induced CTL lysed syngeneic EL-4 cells transfected with the open reading 
frame of E7 but not vector only transfectants. This implies that both peptides 
were naturally processed and presented by Kb on the surface of target cells. 
MHC class I peptide binding motifs therefore appear to be an effective and 
useful tool to predict peptide epitopes of proteins associated with cancer. 

PMID: 7660065 [PubMed - indexed for MEDLINE] 



pvvv— ' 



I of 2 



7/14/03 3:06 PM 



Record Display Form 



httpr/Avestbrs: 8002/bin/gate .exe?f=doc&s. . .ge=&p_Message=&p_doccnt= 1 &p_doc_ 1 =PTFCLM 



WEST 



□ [ Gejnerate Colle^^ || F^J 



Ll: Entry 1 of 4 File: DWPI Dec 8, 2000 



DERWENT-ACC-NO: 2001-064175 
DERWENT-WEEK: 200108 

COPYRIGHT 2003 DERWENT INFORMATION LTD 

TITLE: New polyepitopic fragments from human papilloma virus E6 and E7 proteins, useful 
for treatment or prevention of e.g. cervical neoplasia and cancer 

INVENTOR: BOURGAULT, V I; CHOPPIN, J ; CONNAN, F ; FERRIES, E ; GUILLET, J G 

PRIORITY-DATA: 1999FR-0007012 (June 3, 1999), 1999FR-00 12511 (October 7, 1999) 
PATENT -FAMILY: 

PUB-NO PUB-DATE LANGUAGE PAGES MAIN- IPC 

FR 2794371 Al December 8, 2000 027 A61K039/12 

INT-CL (IPC) : A61 K 39/12; A61 K 39/42; A61 K 48/00; A61 P 31/20; A61 P 35/00; C07 K 
14/025; C07 K 16/08; C12 N 15737 

ABSTRACTED -PUB -NO: FR 2794371A 
BASIC- ABSTRACT: 

NOVELTY - Polyepitopic fragments (I) from the E6 and E7 proteins of human papilloma 
virus (HPV) , are new. 

DETAILED DESCRIPTION - Polyepitopic fragments (I) from the E6 and E7 proteins of human 
papilloma virus (HPV), are new. (I) is contained within any of the sequences: 

ArgProArgLysLeuProGlnLeuCysThrGluLeuGlnThrThrlleHisAspIlelleLeu- 

GluCysValTyrCysLysGlnGlnLeu ; 

ArgArgGluValTyrAspPheAlaPheArgAspLeuCysIleValTyrArgAspGlyAsn- 
ProTyr; 

IleSerGluTyrArgHisTyrCysTyrArgLeuTyrGlyThrThrLeuGluGlnGlnTyrAsn- 
LysProLeuCysAspLeuLeuIle; 

CysProGluGluLysGlnArgHisLeuAspLysLysGlnArgPheHisAsnlleArgGlyArg- 
Trp; 

GlyGlyAspThrProThrLeuHisGluTyrMetLeuAspLeuGlnProGluThrThrAspLeu- 
TyrCysTyrGlnAlaGluProAspArgAlaHisTyrAsnlleValThrPheCysCysLys; and 
LeuGlnAspLeuLeuMetGlyThrLeuGlylleValCysProIleCysSerGlnLys . 

These represent, respectively, amino acids 15-44, 46-67, 80-108 or 118-139 of E6 or 
2-25, 44-60 or 79-97 of E7, and bind stably to, respectively, the human leukocyte 
antigen (HLA) type molecules A2 , All, A29, B7, B8, B35, B44 or B51; A2 , A3, All, A24, 
A29, B7, B27, B35, B44 or B51; Al , A3, All, A24, A29, B7, B18, B35, B44 or B51; A24, 
B8, B18, B27, B35, B44 or B51; Al , A2 , B18, B35, B44 or 862; Al , A3, All, A29, B7 , B18, 
B35, B44 or B51; or A2, A3, All, A29 or B44 . Alternatively, (I) comprises their 
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derivatives which bind to the same HLA molecules as the parent compounds, formed by 
substitution, deletion and/or addition of one or more amino acids, modification of at 
least one peptide bond (particularly replacement by retro or retro- inverse bonds) 
and/or substitution of at least one amino acid by a non-proteinogenic amino acid. 

INDEPENDENT CLAIMS are also included for the following: 

(1) nucleic acid (II) that encodes (I) or its derivatives; 

(2) mono- or poly-clonal antibodies (Ab) directed against (I) or its derivatives; and 

(3) pharmaceutical composition or vaccine containing at least one (I), or its 
derivative, (II) or Ab. 

ACTIVITY - Antiviral; anticancer. 

No biological data is given. 

MECHANISM OF ACTION - (I) induce a specific immune response; particularly they induce 
cytolysis, by cytotoxic T cells (CTL) , of cells that express (I) associated with 
appropriate HLA molecules and induce secretion of cytokines (particularly interleukins 
-2 and -4, and gamma -interferon) by these CTL; vaccine. 

USE - (I) , their derivatives, nucleic acids encoding them and specific antibodies (Ab) 
are used, in compositions or vaccines, to treat or prevent diseases associated with 
human papilloma virus (HPV) infection, e.g. cervical or vulvar intraepithelial 
neoplasia and invasive cancer of the cervix uteri. Ab are also useful for in vitro 
diagnosis of these diseases. 

ADVANTAGE - (I) may include CD4 epitopes recognized by T helper cells, and induces and 
maintains CD8+ T cells recognized by epitopes within (I). 
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